Functional inactivation of Cdk9 through oligomerization chain reaction.
The oligomerization chain reaction (OCR) strategy is a recently described technique for inactivation of target proteins that function as homoassociate complexes. This novel strategy is based on the fusion of self-associating coiled-coil (CC) domain of the nuclear factor promyelocytic leukemia (PML) to target proteins. Here, we present the successful application of the OCR strategy for inactivation of the heterodimeric Cdk9/cyclin T1 complex. Cyclin T1/Cdk9 (P-TEFb) complex is a positive regulator of gene transcription, whose function is underlined by the ability to phosphorylate the carboxyl-terminal domain (CTD) of the RNA polymerase II conferring productive transcript elongation. Fusion of the CC domain to Cdk9 leads to the formation of high molecular complexes to which the endogenous cyclin T1 is recruited. The CC-Cdk9 chimera effectively inhibits HIV-1 Tat activation, whose transcription activity is exquisitely dependent upon cyclin T1/Cdk9 function. Furthermore, expression of CC-Cdk9 protein inhibits cell proliferation, as shown by colony-formation assay. Collectively, our findings add further support to the OCR strategy for functional inactivation of hetero-associated factors such as the Cdk9/cyclin T1 complex, and highlight a putative function of Cdk9 in cell growth control.